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Abstract ofW09527788 

The invention provides a novel hepatitis virus that cannot be detected by any of the type A, B, C, D and E 
virus tests, determines the gene sequence thereof, and provides a means for developing an effective 
method of detection and diagnosis thereof. The sequencing of a polypeptide derived from the above- 
identified novel variant hepatitis B virus and a gene encoding the same is conducted by amplifying the 
nucleic acid obtained from the serum of a patient with hepatitis according to the polymerase chain 
reaction. Also found is a polypeptide encoded by the antisense sequence DNA of a gene derived from the 
X region of the HBV. The polypeptide has 161 amino acid residues. The X protein as a product of X 
genes of the HBV is known to be not only useful as an antigen for detecting HBV infection but also 
capable of activating transcription by the trans-action thereof on the enhancer of the HBV itself or the 
enhancer of the promoter sequence of another cell gene through the interaction with cell factors in normal 
liver cells. Therefore attention is paid to the participation of this protein in liver cancer. A polypeptide 
containing the whole or part of the amino acid sequence encoded by the antisense sequence DNA 
derived from the X region of the above novel HBV is thought to be useful in the development of a hepatitis 
virus detection system and the development of efficacious antiviral and antitumor drugs through the 
development of a transcription activity detection system. 
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(57) Abstract 

The invention provides a novel hepatitis virus that cannot be detected by any of the type A, B, C, D and E virus 
tests, determines the gene sequence thereof, and provides a means for developing an effective method of detection and 
diagnosis thereof. The sequencing of a polypeptide derived from the above-identified novel variant hepatitis B virus 
and a gene encoding the same is conducted by amplifying the nucleic acid obtained from the serum of a patient with 
hepatitis according to the polymerase chain reaction. Also found is a polypeptide encoded by the antisense sequence 
DNA of a gene derived from the X region of the HBV. The polypeptide has 161 amino acid residues. The X protein 
as a product of X genes of the HBV is known to be not only useful as an antigen for detecting HBV infection but 
also capable of activating transcription by the trans-action thereof on the enhancer of the HBV itself or the enhancer 
of the promoter sequence of another cell §ene through the interaction with cell factors in normal liver cells. Therefore 
attention is paid to the participation of this protein in liver cancer. A polypeptide containing the whole or part of the 
amino acid sequence encoded by the antisense sequence DNA derived from the X region of the above novel HBV 
is thought to be useful in the development of a hepatitis virus detection system and the development of efficacious 
- antiviral and antitumor drugs through the development of a transcription activity detection system. 
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5 #fgTO, WttBfflBfifef-f^ (OT. THBVJ mto ) E*J 

*©* 'J'WJ 1 Kfttf**l*=i- K«*ffPfcHU J^fMclig 

*J&tf»#»rfi\ 4fcll*n^&j|fifI^i:W|$ftfcDNAB 
?|J> ^7 >^>xK?iJ£&ogfc?£*l£ $£«£©-$©# ^ 

tn»«{c^Ht^ 0 -mrim&s was, n*^^ 

15 MtSo 

H*. 1 9 7 0^ftWi:(iAM-7^;Vx (HAV) & 

20 cfBsyrBfef^^x (hbv) ®mzmtz¥fmtemmit\ 

1 9 8 OSfft&mziiDWlfikmtoX (HDVK 1 9 8 
KCMff&^UX (HCV) RtfESUff&f-f/l'X (HE V) ©Jg& 



WO 95/27788 



PCT/JP95/00700 



d s i e Mflf^ * .< ^xmi « a t ^ £#£-£1% & o « & am. 

BH&tfCSJFBfetf * A/*j&<£BH*UMf©9 9. 9%©H0£fco-C*5 
5 *)> HAV. HBVR^HCVa;ft©tttB^»f^©mfiC«fcoTjfe# 

§£ttBT&©#J 2 0 JSi«0»Z^HAV, HBV&tfHCV 
«©^ffiM^-elttt©^H^B^©ff^i LT, t M±6CD+fc# 
*EUHMittoW*o 4-©id6*©ifi3fe^ll^t»C©JSH^W©lff 

10 &tt$>f;l/*l;:J: (rt£k 6 9 (6) % 116 

7 - 1 1 5 9, 1 9 9 2) o HBV«ft©«m»»^ ±£HB 
MM (HBs-Ag) iHBnTftft (HBc-Ab) ©teiUfcJ; 
oTft5£3ftTVS*<. C©flfe(C N HBMttft (HBs-Ab) % H 
BeffiH (HBe-Ag) ^HBeKft (HBe-Ab) ©&tBt>H 

15 ;86<*nT*>*K cn&©ttft*©tt^Wtt*te»c«l:»3HBV0J8»!*<*iJ 

*$nr^So c^LTs cne>HBvnH-r*5aia©HBVfia!« 
fc*^ mm^wotJfrzft&t'&misti&o tit, t>LHBv&a 

25 f-^HBv-fAy^pryyjcksjejfeTO^*, »M©m 
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Z tibOlff© H A V % H B V&.tf H C V «©&tfif»£&-?¥iJ£ 

5 £^;1/*©#£&*«*S«£ (tt^Ex 18 (5) N 6 2 4 - 6 2 

5 , 1 9 9 2) ttz, ««LrfeOK#©HCVttlti»»r*ft 

?tetfefflT?fcfc^HCV©#:fc&<S& (TiS}^, yoi/-f^^ 
*y ^g^U TilTi- *7 1Mx>* X- • XT. • x4 
(Proc. Natl. Acad. Sci. USAK 8 7 N 9524 
10 - 9 5 2 8, 1 9 9 0 ; i^jlKbx 5? + *7 h*op^- (J 

ournal of Virology), 6 5(3), 1105-1 
113,1991) $nW3#x C©«fc9^T^T©KH^W© 

15 -f'JTA X7 (W i 1 1 i am F. Carman) b 

tt, HBV^SttH (HBs-Ag) S*©9*f->*8:43;tl"CHB 
sfctft (HB s-Ab) j&<8t*$nfcfct>frrtvb&?\ HBs©l 4 5 
SBOTSygWG 1 yi^Ar gi:iILfcHBVi:i^l«i 
(If 7>t^(The Lancet), 3 3 6, 3 2 

20 5 - 3 2 9, I 9 9 0) 0 tfz. 'h£t>tt> HBV^l/3 7«*©«Jl 

IC«kt)HBV«»*<JWg^S«**#LTV^ (B*l&ff:> 5 1 (2 
) „ 2 9 - 3 3. 1 9 9 3), SbKx/N* (Ehata) Utt 
-fbL^HBV^t#^b^8l$n^HBV©3TgS©^M©T$ J 

25 -7 s - (Journal of Clinical Invest 

• igation), 89, 332-338, 1 9 9 2 ) 0 
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KLT^5ieiiXIfit$tlTI,i5 0 <tC5^ HBV© 
XgStt, 1 5 4jg©7$ y$^gJ^ft£*>©T\ HBVfcJBftLfc 

tojw © Mjfiirt * ic c o x s a 5 tB $ n s c t tmm $ 
c © J: $ uE#©jjf ffe * << frz emt mm umT*&& $ tin i >ff 

fc*f LTtt * - y 7 h WWftfcfeW^ftin;? 4 7 
15 *f->©M»tf<frfcnwtt\,\, HHKn CtLb©^^;i/xW-f-5W 
^tiMI $ n W ft t \> ft o TK#©ff & 0 -f JBSfetfctfi ^ 
Bf^Tft tti $ ftft 4 >^x«*i#(^ ZOfemiJ&otiWl 

20 T«> S^K±©^T'©7^^>^©W^ft^Ki^j*^ll?T"eift^ 
»^*<*So SbJc, HE#©ff^^^;l/^^^m^»f^T^a$n 
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5^j6©!n:iii LT©Wffltt*<*s©*ns:e>-r. jESffaeia+TjniaH 

?£©*BlLftffl&:fr LTH B V §#©x>/n ^iiflfe©«it 

i©E^lcSo/Co 
**9i©*r«ttH B V©X«it^©7 y^ae^DN AA* 
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fz&m b v»©taia»»f#S(c fefft 60 

*»W©«fattjtfi?©XiR«**©7 V^Hr >*E?iJD N A&tf* 

20 ntcMau/cDNAie^ ^n^mmt^oA-xsmom 
no-ma, i2«©ie^j#-^ 1 2 tc^t *>©^ ^swriifc *>©; 

. LTH&n^yw- k©-su©7 xj&zwmomitu 

25 ^x«^ai^ir^T-^di$n^^ff^^^;ux»ii#Mi©S 
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&&%w*t>t£^mmT\ m^, wa, mm, &6^i-mijatm®& 
gtZftotzti, hh^mrry^y t.wm d n a ©ti^iiw 
t&tztbztizmis nAs mm, &6^ii.ttMtz>m<D&£$ : fiitz 

EDNAOMK&fcoTi^ WZtf, d/<-7 (Rob 

erts) t>> Z PyJ y 9 7 i/ y K 'Jt-f (Nucleic 

10 Acids Res. ), 19, Suppl. 2077 (1991) iz 

&mtltz*><Dtet\ DNAtflM 5— fe\ *HSDNA#'J 
— fe\ ^>")« *»B7T-yT4DNA#y> 
5— *jgft+5/?^tf^h7>77i7- fer (TdT 
ase)\ i#V?^7-fe; 0J*.(i\ T 4 DNAtf >J y 5— fcr\ ^ 

15 »«x*V3*l/7 — t?I I K U+V7^l/7-^ x>K* 

*l/7~fe\ DNasel, ^0^*7 (Mi croco 

ecus) * * 1/7— tr\ 2 ? U7— trS 1 U fe\ 0j;Ui\ 
*H»DNA'J#~br\ T4DNA«J#— tftt£*flH,*fc»K 

20 Ai«i9A& B*^k^#«, «f^ft^niMME2, mat 

I I I> ffi^DNAm 2 3 3 -2 5 2Jt #5££}±£35CfcWA 
f&lT ( 1 9 9 2*) tetlZtmOJj&ZmtZ CtbT'ZZo 

Z.olT, **W©*fSKCHBV©X*«jb*07>f-b^BWD- 
N A i LT(i. E»©ie^J#^- 1 2 K^t D N A©£Eflk 
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* tzw&m<Dw&\tt i 2 KTfstD n A&mmnxK z-ernxft. l 

fcfe©t>**n«Ct*<7?*So **W©*fiBttHBV©XttK**© 
7 >f-b >Xi£?iJD N A t LT«> *©7 >f-fe VXE^iJDN A©£$ 

*3MH©*rfittH B V©Xft8**©7 >^H?>XE^iJDNAT=i- 

rrDNAE^iJtt, #JCteK^©K?iJ#^l&tf 2ic*t^ *>L< 
10 li*©£T& 5 Wi-«*£ir *>©"?& »^ ifrM ^/fTtt«#©ff 

t ®m w fcft&ft^ w Kg* $ # 9 5 c: £ ##jf# s nr ^ S o £©#!& 

^f-K (1 3 4«©7 5y«8Hfc^&-tt*) tt % SE#©ffF§fetf>r** 

20 ?iJDNA©8fK*|fc^ J¥A^ ^ft *SWi{ftiD*SSJ©3feg*fTo ' 

25 ft3o 

E^©E^JS^3Jc^fe© % *>L<"fi*©£T*5Wi- 
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let a *>© t s frfrzm&cbRikt'f jixmm&m%\i3&T:'m * n 

tt ^ ^IF& f ^ i ©£«£«£:*> l ^fSffl-efc S & 

5 *©££#*\ *©-«©7 5y»*^ *«^ttf«n 
* s ^©«^fto *> © bxxmofflitt $ y f- K(c^ t nso 

*>©. *©gH#fc L< tt*©£T*SWi-a$*#fcvtfy Kfo 
10 g * ©if£^©x y/N^-y— ^y D ^_^_ © jgjRj Cftffl 1" S 

C i #JB# StlTl>4, £©#f£BJ!# S> J: «5 $ ttfc «fc o izftffll 
H B V©Xft«S*©*r£tt# y K ( 1 3 4 fl©7 5 y tt££^ 
b*£S) te> 8*©it£¥©x>/N>if-^7a*--*--©E?!lte'&S 
fti-fFffl-TSo #fB18fc*s^Ttt* TOlc»*©jtfe^©x>/N>-^- 
15 ^T'P^-^-OE^JiOfFffltt^fl^^^^fgffl-e-?-©^©*^ 
0Rtf*©H»©7S jf A, *5W*ttJn*S^© 

***fifo^t)© y *w nc-^ns c itta)» 

^fts^i-e&So c©&«y^-/f- k*=- K1-**»t> 

±iBLT^S«k9C*IBW©lllll-#*nSCttt31jSI$n5'<*T* 

20 So *y£HHK, ie^©ie^js-t 3 tc^fe©, L < «-e©^T* 
s^te— y kt?n S^©jt{£^©iy^>i^— ^t'o 
-©EflfcJitt o ^flttTflMBtS I)© fe % *^S8* ©itfc 
?©x>A>^-.^D*-^-©BE?iJ^©f^ffltt*9l<i:t>tt^|g|BT 

*fttf*3&g§©*r£tt# y Kc^sn*,, 

25 .OTs 12^©ie?iJi : -tlRD r 2{C^$n-5-LTIt#©ffF^^l'>»UX 
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#dAtf % ^-f^#y httJB©5v>*>r A/7yi?-f HAVif[ft&4*>y 
10 K HBs-Ag, HBs-Ab, HBc-Ab, HBc-Ab> HB 

e-Ag, HBe-Abfti'07^A;7y^^»; k 
tf, M+Xy h*±$!!©*>©, k 0Rti\ ^ 

httlHOHCVtiftttaEPHA + y h£ffl^T©&Ste£T\ 
*©S!l3QS**<^TKEtt©*>0*<ftffl$nSo #A-, #B-> #C-, 

15 *d - * lt# e -mB&tetBmtstitztogfamifi&t l<wis 

tlSo il^LTJhtfi$*ifctSF»^t>cDNA*^5tcafcorttx 1M 
* (S a i k i) &©BB3&Lfc#y.><7— tf f-x>f> >J7^> 3 > 
& (PCR&) (*-?- + - (Nature), 324, 126 (19 
8 6)) CTltf O J^^S LTft^ i*^ §6o PCR& 
20 *«fflLatB$tl^«f»^&^&n^l©ffi1i«DNA (1 s t c 

DNA) tt % &fc*n£«*atclT$&fcPCRfe*afflU @tt©D 
NABrW#t»tl5*TiHi$-tt-SCi*<-e§§ 0 c©^ PCR© 

-f^il/CftS 3-9 5 $4 5-5 5tt?»l. 5# 
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nmi o~5 tuMt/mQ&u *m tfrmzmimi 2°c-z®i 

Oftffi&j&'llimt&Ctfrfttl^o *»J^5— i?£LTte, TaqD 
NA*U>5— IXffl^bftS (t-f^ (Saiki) t>, 

5 1Mx>* (Science), 2 3 9 , 4 8 7 (1 9 8 8) ) «■ ttffl 

StlST^v-ti, fEft©HBV©&$?E?iJ£#%Kr1f^y1-6££ 
i^l^ HBV© E c o R 1 <M hfrb%\ 2 6 8 - 1 2 8 7 

*B®#mffls * 1 2 9 5 - 1 3- 1 4#i©&®E?iJ, * 1 5 0 3 - 
1 5 2 2#@0$®IW.E£*Kffi^t5-fe>XE?lJ, 1 8 2 2- 

10 18 4 1 £g©ME?iJ, % 1 8 2 2 - 1 8 4 1 #B©WMEfl|tt£K 

C 9 LT#bft*:DN Alette, flj^ltf, $fc£fc3oJBU:©*D-:/ 

tts.WAtf^ft+S/tt (Sanger) 7oi/~7M 

X-i^ (Proc. Natl. Acad. Sci. USA), 74, 
5 4 6 3 - 5 4 6 7, 1 9 7 7 ), • ¥jW<- V (Max am 

-G i lbert)tt (v^ifA (Ma x am) S>, 7ui/~- r>f V/ 
x ^-i/ 3 ^;i/ TftTi- art imx>x a--xx- 
20 I'f (Proc. Natl. Acad. Sci. USA), 74, 56 

0 - 5 6 4, 1 9 7 7 ) fc£©£fe&WS>ttSo L < «£SE?iJ 
©^S«C(i, 7*a ^x>*- -^x^->X2fl00 ( 
Genesis 200 0) ->XfA4'i'^l^ fat'>tOi-> 

25 E7"J©ftj£Lfc<^iCM\ ft£LJ;-?£f SDNABrfi-jW&l 8 0 
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?n-- y^lCt^ \ 3 m pi 8&£'©M1 3 ? p-^y^ 

ADASHI K EMBL3, EMBL4, '>to> (Cha 
r o n) 4 A, •> + p > 2 8 N A g t 1 K A Z A P I I A 7 7 
_^a^- n pBR322, pUCl 8, pUCl 1 8, pSP6 4^ 
5 pSP65, PSL1180, p KMN 1, pMWl 1 9 N POEM- 

S' p G EM- 3 Z f (-)> p B 1 u e s c r i p t KS (Mfc 
K PJB8, pCR™(Invitrogen, USA) ftgoKt 

10 . jK LTftS$nyi*l&W©DNAiffr©tt36IE?iJtt % K?iJ 
*©E?iJ#-*f 1^21:^$ ft/dl 0 © ©T& 5 o * /^ffFflUBMI^ h 
RNAfcffltHU **l^6»j8!(E?»*^J:t)cDNA*^U PCR 

©#f£BJl#t>fcJ: flM^SnfctfjfittHB V©X«tt**©*r£fc# U 
15 "WKtt. *©7$y»E?iJ*<SE*D©HBV©XSe«l«iM&*MC 

iitSOii, 7 3#g©Leu<hl 3 l#i^bl 3 4 #§£•?© V 
a 1 -Tr p-Ar g-Le uT-afeSo *fcSE*n©HBV©X8e£# 
*<3-KtS7 5y»ttl 5 4m?££K*>^fc>b1\ *©3- Kit 
feT-©DNA»ffr©Xgeffi«Ttt3-K'rS7^yilttl 3 4fi7f* 

20 So cfttexft«atfc : F©'5 5©2 1 7#e*<*nBj©it^o^c 

4 0 2#g£T- (UE*P©HBV© 1 7 7 0#Bfrg> 1 7 7 7#@tT) 
©8fi©»fe^Em , TGTACTAj&<fcfcLTl,\ *©fcJ6 3' #J© 

25 WE«©*fattSSti, £ft£^©HBV©X£&£*0tri;jgitt&tf* 

©£S«*Ha<£<Htt5t>©-e*5o *M©DNA(i. Cftt>ffi« 
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o<b*fc N l 6 l io? s jms&fry>iiz>*--fy • "J -^-r >^ ' 

7 1/-A (OR F) ^4CTl^o C 9 Ltv CO*W©Set>^ ^ft 
£T©H B V©1S i^©SM^^041^t^ < Hfc S fc© 
5 T'fcSC *l£o C©1 6 lffl©7S/I$l£frfc>tt50RF 

*^©HBVcDXMfi*07>f-feVXE^JDNAT3- K3ft 
10 S# 'J ^7?- Kii. itfe? »fc;i©?ft*ffi^T**i::&£« - i# 

t^o flx.tf. ±EPCRifeTf#&nfcDNA»rfr*y>Wbt*K 

15 ^ATP^ffl^Tfi-O^ft^^WbtlSo S&fcMWBi;* PC 

Rilli ? ♦ 77^ > k T4DNA#y>5-H?tet*IC«k 

tSK 5' 5fe«SlcgHSi^iJ*ig^Sti^©#Ett*JfeLTx PC RUB 
20 ^^^tl»^<i:'tT^D-^>/{CiiL/-cfe©(i:tSC<J:^fi : ^ L 

±151 6 I fe(DT i JWm&frbtiZORFBfttDDNAlgiKZ. 
aStt«HIMI6»tt**t^5-f V-^ffl LTP C Rffi"e*SK:«<I 
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1 4 

cDNA) ttz&ZOmKZ, >&%Kl&\:Ze>5' *«£«LTf£3I 

-t^Xi^itfe? (cDNA) 3£te^©$r)t£i|£¥-e£3&tJ;:'/D 
*- *-££*ri/CVSt>©jMEffl$*i5o 0J*-te\ ^cMBn ISVBn 

'J*'/-a»^ (sd) m xie«3- Ktsatworvf- 

10 *y7MWkBrF (cDNA) *fctt*<Dlffi\ te¥l*±E^k &tf7° 

15 T«ftLTfflH&*U pTTQv"J-X (7v 

v/ + A (Ame r sham) tt) , pKK 2 3 3 - 2 (7 r ;U^->7 ( 
Pharmacia) pPRG-K>'J-X (^n>f^ (C 1 
on t e c h) it) > pDR 7 2 0 (7 7 ^v->7 (Ph a rma c i 
a) tt) x pET->'J-X N pRSETS"J-X U > b* h n *x V ( 

20 Invitrogen) tt) , pQE^'J-X (QIAGEN Inc. 

tt) tt^fjWW&ft*. &ixfc«£5BJI 
tLT^t?^S7*5X= K (***-) Rtf-£ftS>fr £#*»£?© 
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1 5 

VZ+tyH^&XtlTft&tZfc&K.R^btlZ'??** K (< 

Jty S-^vX7i7-b; ^nf 4 >A©I gG£&fitifc 
h-x^gS^ CKS, CKS©£ 2 4 8»7^®E?'J 
5 ©9-&*HJ02 3 9fi©_7^ y«JE?«*t>ofc©, Xtt6fi©h^f-i^ 

Fti^W^s 0|;ttf*n&tt:pEX&7*5;U K ( 
^d>t^ (Clontech)tt), pUEX&7°5;U K (77 
•> + A (Ame r s ham) ft) , pGEX^77; K (7r^*> 
10 7 (Pha rma c i a) ft) N pRITI^X; K (7r^f7 

(Ph a rma c i a) ft) N pMAL^X; K (-^.- >^ 
5>K (New England Biolabs)tt 

) s pTB$7*7X5 K (7#y h (Abbo t t) ft) > pQE 3 0 
~32<^- (Q I AGEN Inc. ft) tit, tfzm^mWV 

15 Ksoi)t<oto&&&ntixtimz?ffie%&-?7xs h\ mms 
0D8-3tt^s&we.n5o tt^spfttt. &mm<ti<'7>, tKn 

*->;W7 ^ >\ ^ f|®- tr 'J : J itfflks 2 - ( 2 -- h p 7 x-;i/ 
x;V7i-W - 3 -7d^ v K-zw-x* h -Me <!:©lfc3W<£i& 

20 XaEi\ hovt*^ t hMrtU ^l/-r>^i*©^T*i0Wrt7 5 

«k9tife©t$nT^SCi*<-e*S„ $t>lc, limffli 
YIpK Y I p 5.. Y I p 3 2£<h*©Y I pl^^-, YEp 1 3. 
YEp2 4 N pAM8 2^ pJDB219s p AT 4 0 5 fc<t*©Y E p 
m^tts YR p 7 t£t<DYRpM'<9 YCp5 0tt£©YC 

25 pI^^-/iiW?>tl, ^iifrMSST'te. pcD. pcD-S 

. Ra. C DM 8 , pCEV4, pME 1 8 S, BPV-K EBV. V 
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h p o 4 x ^ ? t> - *& iii)^ m b n> s m izk c xmn u ^ z> n 

O&o 

fcfcXTMniTM^btl, M*-tf*II*Kl 2*. C 6 0 0 , MC 1 
5 0 6 K LE 3 9 2 , MV1 1 8 4, DHK DH5a. JM1 0 9 N 

HB10K XLl-Blues M15 (pREP4) Kttfmfbtl 

mtTmniTm^bti, n^ucosim^ifocosm^ ch 

O DHFR- iKi'OCHOIR -7 £ X#f£II« S p 2 / 0 „ 
10 v^xl TK" m*t£ifiWfbtiZ> 

(Molecular Cloning) (p-71/K X^ll 
, N _,<_ 5#5HJ- (Cold Spring Harbo 
15 r) N 1 9 8 2*) KimOlj&lzmtT'lJOZttfT'ZZo 

/n^-/n> (Ha n a h a n) >h°x> >tT"f > 

idfciLTtMMMSfcffl^S*^ U >»*/U->^Aflc % DEAE-f 
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1 7 

7*1/^ fiW««H^tt£©«ttttm y V>-Aft<if©»*|cj;5 

s^iMP^ggEjcisfeaw^^a^tt Kx*>/m»* h y 

^^(SDS), h-)^-XTween:i|p n p«), by^h>X( 
Triton X : ffiB£) ft £ ©J^Egft&J, 7-tr h>, 7** / -;U 
ft if©fHM, E D T A <h*©* U- h l^lti t'Zm I » § -ffcTO;£i£ 
<h* fc «fc »j mt 5:i^^So it. ft^g«ftiifflM£, 
7 > * - <? A ft £• ©g 6 KttJRffltt £'£ffl ^T©*#K * * y - 

r*xb5>yvw tfy7*y;i/7S k^vk ^yx^uv^y 

^ffis *y ^n-^;l/Jjfc#*5^ttN i -NTA» (Q I AGEN 
Inc. *t) ft<!:£fiJfflLrt:77 4-T 4 ^D7 h^57 -{C«fc»3# 

±121 6 m©7 5 y»gy£fr&ttS0RF«£©7$VKE*J£# 

MIC* C 3 > i Y- h itotzib is X t -i yW&bWn $ tl TVT J: 

7> K©ft¥£i£tt, -ftfiKttiftW K^Jfl«BKJ:?)ffaK(f 
tt ? C £ *<HJ*. ^(fWMflM P S SM- 8 1£ <h*£ffl ^Tff <C o 
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1 8 

fi> 0>R{£*- • KKeyhole Limpet Hemocyanin; KL 

&> *SHfc*HA. 1 9 8 6^&tfB*£fl#£«, tf&tt¥£f*m 

1 2 N nu • • m, *Mft&mA. 1992^ 

^^(cIEtfe©^(^l;T, 0Rtf7^ 7*>, b7S? N 71t-4 : \ t¥ 

IK****©**, *3^(i«&ft©#&u fl*.tftt»7> 
AttRfctt £*© -b 7 r r y * x tt £ «fc $ y -f 

^W^'J » Kma OW7'J K-v) £*f N «LT^y 

^-^tn:#«> ^^-Wi/I/ya^^y (Kohl er, G. &M i 1 
stein, C. , Nature, 256, 495, ( 1 9 7 5 ) ) & 

f >\ HJ7>>, ^7->W«£«!:©^{cJ;«5fiiSU Fab, Fab' 
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ttmtBtoZttZt&zWeZ. I gGB#, Mfctt^»fiHb«« 
5 ' MWfaoWtirfc ^jit^r^y—a\ 7 foil V 7 

M£&tt£'©«*ftsk tfyx^u:/, #»j^nei/>, #yjfrfbt* 
# 'J 7 9 ft t*- u t $ y mt t*-;w # 'J ^ 9 * U i/- h . 
15 * u xfi/^ u >- 7*? i^x # 'j 7 ? u ;U7 s h\ 

%tt# y 7 * y ;i/7 $ k> h&*£ft> # y r 

ys/y/M** y i/-K 7^pH>-xfi/>r'j3-;^^^ 

'JU-h*l^ o >££*©#'; 7$ K> #>J*l/*>\ #'Jx 
20 5^ *«f^h5>s7^fo-x % ^7#a- 

;Un-X7*^-htt£©^^*fctt*©&jft«B N ?Ub»£4&k » 

25 tt£©£jStmfr&tt*-fe/k #7^ £j£***4^fc>tt£#s &S© 
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>f-*>xK*jite?-s*©sa*#y'W- Ks *©»£*rK\ UK 

W£*n&©?S©-o<hTOtttttt©&*#s $ &»ctt*ft&©9'5 
©V^f n^-oKSW*#llft#*jWffl LT&J1H B V«5fe©fcfcHfl!l5£ 

198 Q*mB**km&M, ti&it&mmmi 2. 

^Hk ftH • • fc&fts ^«PIA> 1 9 9 2^ttifte|B«©*tt 
KHIC&ilHB V«3ft©ttltiffl^»r»«r«aiT5 C t^tra&So 

15 p -T K»«tt Wttffl L 0 %>t>K ftt L < «£<ftfc*©aS#iasK #R 

tfitoflU Ms ^©flfe©«s VFKHUIL *H&lg##u SttWiKtt^ 

20 fcf£-5*ff»K #IPm OT©ldte«HIB£$ntt^o 

mm 1 6 ©n»ji^tt, &*mzu®<Dftm-&mt 

btl/cb^y h*?©SftW\ 1 Soffit Srifc^t So 

* fc, $ ft 1 >t?*t o /c^{c^ts*^ft mfc=?nm±. 

25 . *ti^n©*ft©a»c, isairtK*"rs(E*#^ttiijE^tt*<^Lfc 
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7n H-Mzft-oXft^tZo 

K^n&tf-f/l/**^artWm «fr£s !aHA V I gM 
5 jaft(5WA;7^^t^«;f (R I A) , hti8 

) , HBs-Ag (RIA, tf4+$<y M±«D , ftHB cffitt (R I 
A, y<(i-#y htttJ) > StHB c I gMft^ (R I A, 
httS) s ftHCVttft (x>1f>f L<(I*J7<9*<< (EL I SA) N 
httisi) s ffiDMff&^l/Xffift (R I A. v-a-tsy v 
10 tt«) \ mWfr&* << frXVift (EL I SA, *I6W#& % 7?* 

/<yp i?+vN°> (Acta Pathol. J pn. ) , 4 3 : 9 
4 - 9 8, 1 9 9 3 ) „ ia'Ml/^X ; sy7l/y?X V^JlX Ig 
MtfLfo (EL I SA, 7>1j!&mM) s RW-f M#n Mb 
X I gM&ft (EL I S As r>*4«ttt«) tdo^Ts AffOttt 
15 £LT*k flMrc*5ff&tf-f (E 8 8 tit5) ^t»© 

Jftlftfctfll&ttttt Lfco ME 8 8 (is #A-s #B-s #C- S #D- 

SfcTOfcs Jffife^;l/X«R#T\ HBs-Ag (RIAs *V 
s KHBcftft (RIAs Mi-Xv httSSD s SHC 
20 Vft# (EL I S As 94+$? htt«) s RtffiDIMW^^ 

#(RIA, 94i-tfy h#M) (Co^Ts lfo?»©fc2E£ LT*>s tttt 
^Sff^-OuxiBfeM (H 2 t^.tS) ri^®lfo»fetof&TO£ 
Lfc. ,ltH2k #A-s *B-s ^C-s #D-*LT#E-Mff 

25 ,t#M©-en-mi 0 0 1 IC X 12. OmM Tris-HCl 

. W (pH8. 0) s 10. OmM EDTAs 0. BKKx-WHK 
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2 2 

$^HJ9A, h'JXgW (5 0mM Tris-HCl (pH8. 
0), 12. O//g/ml0^pn-7K (Protenase^ 
7 r^->7ttM) frbftmifommm (lysis buffer 
) 3 0 0jKl*S£U 1 0VT*3ffl£M>* :L K-*>3>mmtZo 
5 7i;-;l//^DnWet)oT, DNA£ttfcBU 

RS-frfcSL 1 0 0 1 ©*£»#* S 0 

»#J2 HBV DNA©£fifc 

ftltflj 1 Tlf£ftfc 2 £©Mfc*©*netl©tt»E 8 8 &0*H 2 
*«*«iLTffll.\ Tie(c,TtJ:?(cLTHBV DNA&PCR 
10 & + - (Na t u r e) > 3 2 4 , 1 2 6 ( 1 9 8 6 ) ) T'it 

HLfCo PCR7°7^v-(hLT3 8 0 B DNAi^-feiM If- (7 

M"^ K*£jfcLfc. 7 ? U*^ K©««HB VOEjco. R 1 1M h 

15 (i)..|lS®PCRfeIffl 

(1) 7l/-C/C« 

P 1 4 2 5' -GACTGGGAGGAGTTGGGGG A- 3' : 
■fe^XE^iJl 7 3 0-1 7 4 9#g, ra^©E^iJS-^4 
pi 4 4 5' -GGATTAAAGAC AGGTACAGT- 3' : 
20 7 >^-fe >X@B7iJ 2 5 1 0 - 2 5 2 9 #g, E?IJ$©lS?lj#3 5 

(2) #VJ_? > mfc?«tt 

P 2 0 8 5' - AGG C AGGTC C C CTAG AAG A A- 3 ' : 
■fe >Xfe^J 2 3 6 4-2 3 8 3 #g, @2«©Be?iJ#-^ 6 
P2 10 5' -GGGTTGAAGTCCCAATCTGG-3' : 
25 . 7>^-t?>Xl£?iJ2 9 7 6 -2 9 9 5 Si, IE^©ie^J#^7 
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2 3 

P191 5' -GGC ATTAAACCTTATTATC C- 3' : 
-fe>Xie?iJ2 696-2715#g, IS?iJ^CDie?iJ#-f 8 
P 1 9 3 5' -TGGAGGACAAGAGGTTGGTG- 3' : 
5 7>^-t?>7.ge?iJ 3 3 8-3 5 7#g, K»®B2?iJ#^9 

(4) Jli§6ii 

P 1 8 3 5' - C C ATAT C GTC A ATCTC C TC G- 3 ' : 

•fe>XE?iJl 13-13 2#g, E?U&<Z>E?lJ#ft 1 0 

P 1 8 5 5' - A AG A C C C A C A ATTC TTTG AC- 3 ' : 

o 7 >^-fe >*@e?ij 9 9 1 - 1 o i o #g N E^jg©se^j#-t i i 

(5) till zfW > h*tfc?M& 

P 2 0 3 5' -ATGTGGTATTGGGGGC C AAG- 3' : 

•fe>xie?ij 7 4 8-7 6 7 #@, ie?ij*©iejij#^ 1 2 

P 2 0 5 5' -GGTCGTCCGCGGGATTCAGC- 3' : 

5 7 >^-t? >xge?ij i 4 4 2 ~i46i mmvmm^ 1 3 

(6) XTO 

P 1 9 7 5* - C C AT A CTG C G GA A CT C C TAG- 3 ' : 
•feVXE^iJl 2 6 8 - 1 2 8 7#g. E?lJft©E?lJ#-t 1 4 
P201 5' -ATTAGG C AG AGGTG AAAAAG- 3' : 
) 7 yxm\ 1 8 2 2 - 1 8 4 1 SB, ffi»©ie7lj§^ 1 5 

(ii) . H2©©PCRMffl 

(1) 7\s-C/CfflL 

P 8 6 5* -GGAGATTAGGTTAAAGGTCT-3' : 
-t?>XlE?i]l 7 5 0 - 1 7 6 9#g, mttO^f^I 6 
» P 8 9 5' -AGACAGGTACAGTAGAAGAA-3* : 

7 >f-fe 2 5 0 3 - 2 5 2 2 #g, E?lJS©ie?iJ#f- 1 7 
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(2) jg 'J ^7-^^ > h%fc?fg% 

P 2 0 9 5' -AGAACTCCCTCGCCTCGCAG-3' 
-fr>X@e^iJ2 3 8 3 -2 4 0 2#g. E»©E?iJ#^t 1 8 
p2 11 5' -AGGGTCCAACTGGTGATCGG- 3' 
5 7 >X@fi?iJ 2 9 3 _2 - 2 9 5 1 E7>J£©E5>J#t 1 9 

(3) 7l/-Sfftt 

pl92 5* -ATATAAGAGAGAAACTACAC- 3' 

-feyxE?'J2 7 8 5-2 8 0 4#g^ E^Jg©E^J#^2 0 

pl 9 4 5' - A A A C C C C G C C TGT AAC A C G A- 3 ' 

io 7 y^-fc >x@e?ij 1 9 4 - 2 1 3 #g, !£»©!£»-*§• 2 1 

(4) assagai 

p 1 8 4 5' -CTCCTCGAGGACTGGGGACC- 3' 

■t^xRm 26-14 5§g^ ®Fm®mvm j %2 2 

p 1 8 6 5' -ACATACTTTCCAATCAATAG- 3' 
15 7 V^-tr yXSe^iJ 9 7 3 - 9 9 2 #g> E?US©E?IJ#-it 2 3 

(5) # u y 7 — e-byy > hitfe? fi« 

p 2 0 4 5' -CTGTACAA G-A TCTTGAGTCC-3' 
■fe >XE?iJ 7 6 9 - 7 8 8 #g, E#J*©E?IJ#?- 2 4 
p 2 0 6 5' -CCGACGGGACGTAGACAAAG- 3' 
20 7 y^-fe >XiejiJ 1 4 2 1 - 1 4 4 0 #g, E?U&©E?iJ#-f 2 5 

(6) Xfitt 

pl98 5' -TTTTGCTCGCAGCCGGTCTG- 3' 

2 9 5~i3i 4§g, mm(owmm^2 6 

p 2 0 1 5* - ATTAGGCAGAGGTGAAAAAG- 3' 
25 7 > ^-fe >X&?iJ 1 8 2 2 - 1 8 4 1 #g, WM^OWM^ 2 7 . 
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(iii ) . 4y9-1-Af **l/*f-neai 
(l) 7b-C/Cffitt 

p l 4 I 5' -TTGCCTTCTGACTTCTTTCC- 3' : 
•bVXra l 9 5 7 - 1 9 7 6#i, W&\&®tiM$m 8 

5 ' ( 2 ) £Uj g — g * ^ ^ hMBffi 

p 2 l 2 5' -TTTAATC CTGAATGGC AAAC- 3' : 
-byxi£?ij2 5 2 l ~2 5 4 0 #S, E^©i£^J#^2 9 

(3) 7V-§ffi& 

pl 9 5 5' -CTC AAAC AATC C AC ATTGGG- 3' : 
10 -b y 2 9 6 6 ~ 2 9 8 5 ffi?iJ^OE^J#^ 3 0 

(4) %iB£afftt 

pl 8 2 5' -TGTGTCTGCGGCGTTTTATC- 3' : 
4ryxiE^J3 8 0 -3 9 9#@, ie»©K»^3 1 

(5) jjjMj — g •<? y y > 

15 p 2 0 7 5' - C T ATTG ATTGG A A AGT ATGT- 3 ' : 

•b V Xlfi^iJ 9 7 3 - 9 9 2 #@ , E?'J£©l£?iJ#^ 3 2 

(6) x<m 

p 2 0 2 5' -CTGCCGTTCCGGCCGACCAC-3' : 
•b>X|E?iJl 5 0 3 - 1 5 2 2#@, E7lJ*0E7y« 3 3 

20 _k!E<zu o I; u-awsstifc 2 «oMfi*«)tnfn<!)Si*«« 

©5 // 1 ±K&JSfc75'f , ?-*ffl^1M* (S a i k i) 

+ - (Na t u r e) N 3 2 4 , 1 2 6 (1 9 8 6) ) id 

PCR&te, t-fDNA^-etl^nS K #£jifr/5'f7-0. 
25 2 5 Taq DN A# U / 5— b* > x;l^- 

X (P e r k i n-E 1 me r Cetus.fi) PC 
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RW (5 0mM KCK 1 0 mM Tris-HCl (pH8. 
3), 1. 5mM MgCl^ 0. 0 0 2 % -fef^y) Rtf**!* 
til 0 0 //M©dNTP£> H@7ja?£ttl 0 0 # 1 KttSJ:$fcLfco 

5 ' Rr7 - •> - 9 ZWBD T-h^Xs 9 4 °CT 1 5 5 °CT 

1 55-BB7-- 'J 7 2 °CT 2 aifflfti&Efc&JIfr &tt S 1 1M 

* If 4 0 1M ? ;Wf o fc 0 

»fl]3 ffffi $ tlTff & tlfc 2 £ © jfrgfc jfecp D N A If fr© g P ~ 

^T^a$n^:v^^^^xji^£#2^o«^biiM^n/cm2 

P C R*lTfi fcftfcitMID NABItJt"^ *tt*f*l 2 %<D7if O - 

JMfcU «J«9tB^n/-cy;u^»itiL/c (*u*^5- ^P-^y^ ( 
15 Molecular Cloning) (n-^K />- 

/<- 5**7 M- (Cold Spring Harbor), 19 
8 2*f0 ) o tttfj»c«^x*^ •/-> (G e n e c 1 e a n) I I *y 
h (A-T* (BIO) 10 im #H) C©*-y HcStft* 

20 »8U ttltlLfcDNAlr^ 2 0 u 1 ©*K#j»L. *© 5 fi 1 

n-^U^i/gy (Uni ted States Bioche 
mical Corp. ) tl) ^fflK i?rt+i/ ->-£xyxj£ 

25 . f K^^^-^^-^xvx^'fv-tUffl^, 
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m%ti*'ti<DDN AS?** ®hb v<Dxmtm%<D+m&v-m®m& 
w#&4 )\>*m&%z%<DMkfrhmWi*tiizm§& 8 sdnar^ 

mvmomzm^s 4 tcti. +$g©i£s@ew*$n N *-©m 3 1 

<R«i 7 3#@©L e ui 1 3 l#B^b 1 3 4#g£-?©Va 1 -T 
10 rp-Arg-Leu thfrlZffi&t&o t fcSEfcKDH B V© 

Xlfi»<3- KfSTS 5 4fi-efcSfcfc*\&vfc&f\ K 

+«©DNA*ffr©XSM«iSfi?Ttt3- KtS7 5 1 3 4 

S^CittoT^5Ci, *LT»©X£1M£?©9£©3 9 5# 
15 g*>& 4 0 2#g£T (Etf3]©HBV©l 7 7 0#Bfr£> 1 7 7 7#g 

*7? :ie^JS©ie»-t3 4 CD 1 7 6 9#g£ 1 7 7 0#S©|ffl) ©8 
^©itWie^JTTGTACTA*^LTl\ %<Dtztb3' ffloaF 

(i, ^n*-e©HBV©Xlfi<J:^ ©triJSttRC; * ©^a < 
20 MttS *>©-?&§<, 

E?iJ^©E^JS-t 1 Rtf 2 lC7jvt-$jt©«&?iJt^ H B V©X2fi 
«©7 VTWJJCjg^t 3 t>©T*& «5 , ^HlfiPjj $ *tfc£©E 

$SS^b&<&*-7*> • U—r-f • 7 (ORF) ©#£#< 
25 «tE$ftfco B2^©Be^J#^3£te£©^:/*K©EW^$ftT* 

«9> E*I&©B&IJ#* 1 ©£gl2?ij©£ 1384#g^g>$l869# 
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ft£ T© H B V ©S& ^0WRtff04lW^ < Htt -5 fc 

©-?& s c i 3 tis 0 £^Asxp©9£fc ng.m(D& & Mum 

IWH J&ffff £ g >f ;UX&fl&[ttt.'fe#-e© A S X P©mRNA 

io (i) Bf«i§«^g>g)^RNA<paa 

%(DffikZlTbm&-e&2>m (OT rF»ifj afo»T-# 

15 «ttFaiFHfej£# 1 0 K&am 4 KTm&m (= > h o -;u> © 

*n^*llCjff4**ltLT#&nfclffWW«*RNA z o l ™ B (B 
IOTECX LABORAROR I ES, INC. ,USA)*yh 

*%^*<Dmm*rv himn<Ditm%m(z>%tt\z'ft^mmu rna£ 

8bftfc#*©lfflB««£RNAz o l™ BOO. 8mltfWv? 

^^a-^-^L^s 4 0 0 u 1 ©^nD7^;UA^Jn^4°C'e5^- 
25 • IHKfMJEfcfiift U ftK 1 5^-?-©x.y/^> hVl>7S!f-.a-7*4i©tt 
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£0. 5 m 1 ©-C Vfw<J -RiDJML 4^4 
5 &;MrTRNA£ftlg£tfSo-RNAttSa%£l 5»B1 2, 0 0 Ox 

gl?^MSL«^itL/-cRNAM»0. 8ml ©7 5%x*y 
-;UT*1 0»MStT, 4 , C*5Wi-2 0tre8£H7, 5 0 Ox 
gT&fr&JILT^l/y htt©RttAtt|sMM*fco #BfcttC±IB<f V 
7 a/ V -*&»©& 4 "C"l?*©tttttt 1 £o 
10 £5LT&&tt7V*l/y htt©RNAtt*4W:0. 5%SDS$(pH 

7) *3WilmMEDTAtt (pH7) K»^tt»lT»lSP*n*o 
ff* LOiv^fvl/b'n'J ym (DEPC) tmZfttzRNa s e7'J 

-©«*flH\ 6 owi o-i y^^-faytmLmm 

15 (2) ffTO®£RNAfr£cDNA©£)|fe 

±E ( 1 ) "T?#&tl^Jff«i»ft«^RNAttl4«rffl'.\ S u p e r s c 
ript RNase H" (reverse transcript 
ase) *>y r- (BR Ltt) *£ffl LT c D N AKMB^t^o 
cDNA 1st s t r andfflMti, 5 V^A • -fyjv- ( 
20 random primer) iLT80 #M©^g£©p d (N) 6 ( 

±mm±m &m\ ±te en ^&nfcjff«ift»^RNAKfi5iK 

K 8 0 //M07>A • 77fv-»2 # 12fetf*4. 5# 1 frbtt 

s&£7 o°CT-i o»B-f a >«au *±-eiWf><# 

*Pt£ 0 Superscript RNase H" h (B R Lit 
25 ) t:i#0R«M(reaction buffer) ®5M 

M4#K 0. lM©^ft^Kh-;KDTT) 10 
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3 0 

mMOdNTP (Superscript RNase H" *y h ( 
BR Ltt) Kmtt) 1 U lMRNa se inhibitor©l# 
1 *®taU a<«£"*£o j5j^*©iS^4Sl^S u p e r s c r i p t 
RNase H" +yh (BRLtt) l:M©reverse tr 
5 anscriptase 0. 5 # 1 (1 0 0 a~ y Y) fciSJnU 3 

7ttlW>^->3>i!HLfci7 0°CT1 0£IHUQa*So 
cDNA 2nd s t r a n d ©^li, ^^-tUt'Jrfd 
T^'fv- (o 1 i go dT primer)^l\^5|/K 

10 & c D N A 1st s t r and©£j£<tH8£fc3Lfco C5LT 

SF»li«^RNA^&cDNA*<^Jjfe*nSo 
(3) %|£^J:fr£Efc£ftfccDNA©PCR&tci:&lttl 
±E (2) "e*6nfccDNAtW!tLTffll\ Hfl5fl|2 tTOfc 
L*— f-t- (Na t u re) % 3 24, 126 (1986)) 
15 TPCRSt^U, 

£jfc/5'rv-H&3 8 OB DNAv/>4r-^>C-9 i - (7/7>f K /< 

P 2 5 0 5' -ATGGTGCTGGTGAACAGACC-3* : 
20 WM&®WMtt 3 5 

p 2 5 1 5* -TCGGAACCGACAACTCTGTT-3' : 
E*J*©E*J#^3 6 

pcrj*». ttDNAm&nzns u k ^jsy^v-o. 

2.5jtzM. Taq DNA^'J^-t' x;Uv- 
25 X (P e r k i n-E 1 me r Cetus^*!) la^ 7 K PC 

R««fift(5 0mM KCK lOmM Tris-HCl (pH8. 



ft 
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3). 1. 5mM MgCl 2 , 0. 0 0 2 % -t£5*-» Rtf*ft€ f 
til 0 0 #M© dNTP^ ESTK^ff-l 0 0 # 1 fctt* J: $ICLfc 0 
C©EJ6fflK#«\ yn^A-f^^-^-gi (/<-*> x 
->-^XtiI) T^oT, 9 4fei«^l, 5 5°C"e 
5 1 £BB7-- U 7 2 tH? 2 1 

t jwtiimZs sf4 ovj tjuft-otzo 

(4) PCR^ftDNAOttffi 

±15 (3) Tl^ZntzP CRm®T&2>DNAU,Pt% i 

10 NAA>K*ftttiLfc 0 

1 %7JSu-7, • 5iy*H; 1 g©7#u-x £ 1 0 

0m 1 (DTKEWffiWL (9. 6 8g©Tris. 2. 8mlOft8&tf 
1 . 5 7 7 g©EDTA-=*HJSA*M**to;U&9 0ml KU 
ft»;:ftIfc£;bnx.TpH7. 8KS!6L;fe&Mzfa?l 0 0rali/^i 

(;:AttT#SPlj-3CtlCckJ)Hb*lSo £.'3LT»&ftfcs lab g 
e 1* 3 0 0 ml©TAE»»«*Anyi:*ttfl|^aE#^* o »S 
DNAtttt4fe*« (^U-bD-;l/3 0 % N y D ?7!;-^- ( 
BPB) 0. 2 5%&CK+->l/>v'7y-;l/ (XC) 0. 2 5 
20 7 Mc&A**. DNAttft5 ;ct 1 +fe^l fi 1 

i^5<k-9{cy;WC*^§o Gft 50-150 V) 1?3 0-3 5 

m 1 ©JKS7k+ 5 jtt ICx^s^a- K) CChfcLJfefeftiSU. 

10-3 0#PtftttLfc©-&*ftU &#IIM2§£ffi^TDNAA> 
25 K**IW-**\ IJlCfiotDNA/^K^iStS. 
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(5) P C RM D N A © ? p -- > ifBLtfrnm^. 
±IB (3) Ti*«3ftfcPCR£«JT?*SDNA*8B£TA C 1 o 
n i ng™ (I n v i t r ogen, USA) *>y h£ffll>*®ttSI 

himtt<Djmij&cr)%mzm^mu pcr™ ^^-m* 

TA Cloning™ (Invi trogen, USA) +7 h 
*©pCR™ ^?*-£8. 8/il©TEW (Tris-HCl 
(pH7. 5) 1 OmMM'EDTAlraM) I:1SU|»2 5 
n g/iU 1 ©l^i L> Ctl*HBWpCR™ ^-^i^So ± 
E (3) r-mqgZntzPCRmv&ZDNAmi uU 10 x5-f 
y->a>Wl/iK ffSSpCR™l K^-»2,(K T4 

Rim* 1 2 W>fc < t h 4 fflBk ff* L < tt-ft^f ^-> 3 
>»SLfc. TA Cloning™ (Invitrogen, US 
A) +7 Mc^OWaoMTfi, pCR™ ^*-<hPCR 
£«n?*3DNA£©*/Ufctt N 1:1 — 1 : 3 it* C ttmmZtl 

LB7/f-««| (7#-7~8 g, HJ^hyi 0 g, ^-Xhx+ 
X h 5 * h 5 g, mti- h U •> A 1 0 g*«S*teA*U Tfcie-fb^- h 'J 

fcffi^g (5 0// g/m 1 (Dt)i-^4 '>>&£W2 5 0 # g/m 1 © 
7>t°->yy) £^7jnLT£>& 0 5-yp^-4-^DD-3-^>K 
y^-iS-D-^^ h*>K (X-Ga 1) 4 Omg^lmlO^f 
**/l/A7 5 K (DMF) {C»»U 4%X-Ga l«i*5 0 C©4 
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%X-Gal&25#l£lO cm©LB777*-7°l^- h©Ep*KSb 
U ^X'^l/7^-1fi?))£^ X-Gal -LB7#-^U- 
htt^o SOC^te, MJ7h>(Difco) 20g s ^-Xh 
x**^? h5 g, M^M^AO. 5 8 5 g, Mtj'J-^AO. 
5 1 8 6g, M7n->W1 OmMRM^ni/^Al 0 mM£ 

iKBTfan y >y h;M*&pH6. 8-7. o tc-rs) tlTftj&ltz 
SOB^JC 1 Om 1 ©2M^3-X«»LT^$nSo 

0. 5M©£-^;U#:/hx*y-;t/$2 # 1 ^TA Clonin 
g™ (Invitrogen, USA) +7 McMOOneSho 
10 t™ 3>br>«05 0 il 1 ^yj^icttt^o &K±m? 

4 V- •> a >El6©*g*f§&ft;fc»[ 1 # 1 £_hIBn y fr > hiiMi;: 

»U 3 0^|HI*©±T'f >+a^-j/ a >llLfc, ftfC3>tT 

ftlU &fc2flflB*©±KBS % W< 2^Clcaa6T££SOCi&if6. 
15 4 5 0 u 1 £^jfjDU ^O^V7;^i/-;H^2 2 5 r pmT?IIHE 

7B®««^^^^6-C©7B®^m»BM^b2 5 fi 1 
-1 0 0/t 1««U ffc£%St&tfX-Ga l&^TTSX-Ga 1 • 
LB7#-:/l/-Mc»<o 7l/-h£SiILT. 3 7 °C©igft§|*T 
20 -|0+a<-^>HLfco Sfe©3n^- (8£fcJ:oTM:8 

C©->-^x>i/>/oJg^ PCR™1 ?-lZ>?v-->y 
£ ft fc P C R § D N A ©i£8&?ij tt A S X P KIB S * S t> ©Tx 

25 ±K»&ft;fc P C Rlfj^A S X P *>©T'£>£ C tt< 

IBf*fc. tt*>\ FlffMf 1 0A©9*>7Alco^TPCR(Ccfc 
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SUSttfettT* o tzfr, CtlteA S XPOmRN A*6< P C R©JS& 
JKTT*>o/iDl^ttfc^«9, £®tf)tCASXP©mRNAW>C££ 
Sft-T* t>©Ttittt.\> C 9 LTFaUffjfeft#Off«-PttA S X Pitfe 
WmRNA £ ttT^ S TOIfeMfflB $ tlfco 

5 mgff^O^^X^tjbaitfeftffiliTOASXPge^ 
gj©&IE 

(1) A S X P £6 tcftt 5#gifcft©ffr% 

M£lXmm2tmmiCl%-? *- (Na t u r e) > 3 2 4 . 1 
10 2 6 ( 1 9 8 6)) lcmCTPCR&T£7>^-fe>'XX0ORF£it 

iH^Lfco C©PCRg«pQE 

mtsittzo p c Rft tcffl ^ 7 >r - tc t a ^&$ijni£&ggfe s p 

h. I£ Hi nd III*tttfT*5<o CRffl^-f^-ttftOE^i 

is . (mmowmm^ 3 1 ) 

( Hind III ) 

p222 5' -TAG TAC AAG CTT TTA TCG GAA CCG ACA ACT CT-3' : 
p225 5' -TAG TAC GCA TGC ATG GTG CTG GTG AAC AGA CC-3* : 
( Sph I ) 

20 (KJiJH©IE?iJ#^ 3 8) 

P C R*»-g» 5DN KW&Wmtm Sph l^ Hind IHT$ 
ftUTfc&ftfctftt** PQE^5X* K£fHBB»g Sph I£ Hj_S 
d IIIT»T , fcLT»&ti/£»riti5-fy-->3>tS (QIAexpr 
e s s™+>y .h (Q I AGEN Inc., USA) I 

25 . 7 H:^WI7jS0Mi:«£^i!ilU «x« pQE™-3 0^? 
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rfr-^ H i n d 1II/ S p h Uz&S double digest io 

PQE75*SK« GtolOOng) 2//K PCR#»3jtiK xi 
0 «3 il 1 s 5raM©ATPi2/rK T4 DN 

5 A L i ga s e (Taka r a) 2 0 8 # 

-fy— >■ >S%*JM1 0 9 Transformation Ki 

t (Toy o bo) tmi<Dmm%&<»%mm^mmi*.mmwMi 

10 hlz*% s -Bfe3 7 tre* a >mmitio IPTG 

«2 Omg/m 1 &Jf©7k&&£7 P U- h^/cf9 10//K X-Ga 1 
it 2 Omg/m 12ig©DMF7#$£7 p l/- h^fet) 4 0 u lffl^fc 0 
SOC««JM109 Transformation K i t (T 
oyobo) KWkttoym&mzM'itZo liJSLfc3Di-^min 

15 i p r e p&tyyXi KfcflSU Hind Ill/ Sph IfciSd 

ouble digest ionMlLfc^ minigel 

K©ilg$ftS75*$ K#ASXP©ORF££/lT^&t 
Uc 0 A S XP©OR F££/,W3 * p-->^$ tlfclSS^ 
T?*IHH*M1 5 CpREP4) Wit'LT^maftU S&ttfcB 

20 KC&flE&ftaS'frft, fcftiS&RttQ I A e x p r e s s ™* y h 

(QIAGEN Inc., USA) *ffl^*©tt|g*y MCjS^Dfc 
i^Ojt$ti:tl^ILi«lU:o -*ASXPgfi©7$y« 
^©-SB&fto&^y * K£ 4 LTftR £ Lfz 0 *©£$ 

'sr* K«ft©7 s y»ie?i]£W-rs *>©-?&£ : 

25 XAS-1: N-*ffi VSMRRAEVRRSAHGSADEKAQTGRPRKERGAP C-*Sg 

(I2«©K?|J#^3 9) . 
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XAS-2: N-M GPBTGRPRDSAPTGRRQRTSRAG C-5fc« 
(E«©E?)J#^4 0) 
XAS-3: H-%M SMRRAEVRRSAHGS C-*i$ 

(E7iJ3S©K7lJM4 1) 
5 XAS-4: N-5ft$ PRKERCAPWSAGTADEBGDGRGPN C-*J$ 

(@S?i]*©@S?iJ#-f 4 2) 

±EE5»J©&Jdc / *'7 , f- K© C*4Slc C y s ZttljQltz^zf? K£^7 
*K&Jifc«PSSM-8 (a^«f^H»f) KJ:*)^fi£U ifii&#*n-7 

10 ay-Mbt*. 

±ieTi# £ n fct&&;i a s x p s s & # n > ^ y - h y f- 

K*ttWiLTffllf\ *Mtl7v<(> bftk7i?*'<y bfcffl^Tx 

15 *J:.»)KJlll»*»5o V^ftit>2 OEteJBLk©** *-©# U * n-* 

^ttft*#fco dtl&5«H©R#*#* 5 0 0£#fRT2I£LTAS 

(2) a s x p &&Km-mmmtK£z&%mmm<D%&9i& 
20 ©^n^n(cjFF^«Lr#t>n/cSfM^ ±ib (i) T-iibn • 

fzA S X PS& Wt5«r*tt#*ffl^TlEdSE!ftfe U BBjmT'A S 
XPSe*<H^LT^5^^iJ^tSo 

25 jft/<5 7 4 U U >K£*i®4b&ig& (phosphate - b 

uffered s a 1 i n e : P B S) T* 1 0 »IHifeofctt, ±IB ( 
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1 ) TS&ftrt: 5 Um<Dfcfci>m&ZtlX£ttlT^2> A S X Pg6<C 
ttt£##iin;ft£ 1,0 0 0fe«£ L> fS-fc&i LTEfcStf So 
4 e CT*-mKfo$-&tL®.P B ST 1 0»o/;^ ^;M-*S/^— 1? 
CHRP) ilHtt^^I gG (t^I gG/Fab' ) (MBLft) 
5 £ 5 0 0 t&mt U Ht-ftttt LTKJ6$-frSo 3 7 °CT 1 

10 HJ6&tU Rlttffliatt^toT^5jg|plA<«S$n^o 

l^TEL I SA«J£*?fofco 
15 tWl5® (1) T&jjfelfcXAS- (5 0 /ig/mi) 

£ 5 0 # 1 -fo^ x;HC»tSo 4 tT?-5fe#gLfc&P B ST*ft# 
U ftlOx;M=^*AS;i/^±fl|2 0 0 // lifo»U £&-?3Bt 
BiMU PBSTfft&U MM-5x;^f^ 0 
fl9Ufc*Jfaftmf*5 0 Ofim jE»h>Jt»Htl 0 0 

20 #i LTffl^^o ^nen©jfii^#5 o u i -f o*#«> x^jfetau 

MT? 3 IJBBSS^HP B S7?ft»tS« fcfc* xM:HRP*I 
ttb M g'GttftttH CrtJflSiS) 5 0 # 1 £*fte*l»U £fl"P 1 
B#R8ElS$-iHi:ffeP B S^tt^f 5o x;Ufc£g£ LTfllMt* 
ltto-7x^^i;7;> (OPD) &&5 0 # 1 -fofcflDiU ^ 
25 fl-e 2 0 £KK£$#fcffcfr±«.<!: LT 3 NIIS 1 0 0 tf 1 f o£in 



WO 95/27788 



PCT/JP95/00700 



3 8 

A S X PIS fc*WSfcBffift&q¥a:*S i«^ns 0 * £ A S X P 



SI 





lfo?t 




tlttFMJfrffc 




H#FS!ffRfc 


i 


0. 063 


11 


0. 078 


25 


0. 239 


2 


0. 071 


12 


0.028 


26 


0. 078 


3 


0. 057 


13 


0. 067 


27 


0. 070 


4 


0.060 


14 


0. 059 


28 


0. 093 


5 


0. 057 


15 


0. 037 


29 


0.140 


6 


0. 085 


16 


0. 073 


30 


0. 073 


7 


0. 022 


17 


0. 050 


31 


0.156 


7 


0. 024 


18 


0. 047 


32 


0. 120 


9 


0. 032 


19 


0. 091 


33 


0. 073 


10 


0. 025 


20 


0. 090 


34 


0.062 






21 


0. 086 


35 


0. 199 






22 


0. 053 


36 


0.242 






23 


0.142 


37 


0. 147 






24 


0.143 


38 


0. 132 










39 


0. 079 










40 


0. 098 










41 


0. 042 










42 


0. 091 










43 


0. 109 




0. 0496 




0. 0745 




0. 1178 
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3&W©3»£ 

HBV0Xjt£?©»T&6XMfi(i, HBVICgftLfcCi** 

ASS? t ©JlSftffl £^ LT H B V g #©x >/s y -y— £ 5 ^ (ifli©ffl 
*ffitt^b-t S £ £ tt £"©$3111, W & ftTV 5 SRB^DHW 

ttfr o fcUtt £ £ A#*tft ft * 5 £ £ *<pTH £ ft £ 0 *3&38©*r8 
<£H.BV©XfSttft*©7>f-b>XEy!IDNAT3 - K$tl5#U^ 

»© H B V D N A © Xiilfe?® 0 R F © 8 fiOjfcSEWfc 
fcLW5fci6s T>^-fer>Xie?iJ±(C 1 6 lj@©7 S J RSUE&a- 
K*-**-7>- 'J-f^^^b-A (ORF) i)<T-£t: 0 -£LT 

25 gB»bfc*tf U^f- Ktt, frffe**;!/*, Jff&, ffF^tt£*©tt)I© 
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mm 
Eyijs-t : 1 

K?iJ©5£ : 3 1 9 2 

mmom : %m 
mm : mm 

E?IJ©8£: Genomi c DNA 
7>f-i?>X : Ye s 

j5S3i :Hepatitis B virus 

: O^OIff^^'f ;l/^ttlii»K*ftTB&ttOJFffe*# (E 8 8 HBV 

) Jfllflt 
EM 

CCACTGCATG GCCTGAGGAT GACTGTCTCT TAGAGGTGGA GAGATGGGAG TAGGCTGTCT 60 

TCCTGACTGC CGATTGGTGG AGGCAGGAGG AGGCGCTGCT GGCACTGTTG TCAATATGCC 120 

CTGAGCCTGA GGGCTCCACC CCAAAAGACC GCCGTGTGGT GGGGTGAACC CTGGCCCGAA 180 

TGCTCCCGCT CCTACCTGAT TTGCCTCTGG CCAGTGATCC TTGTTGGGGT TGAAGTCCCA 240 

ATCTGGATTG TTTGAGTTGG CTCCGAACGC AGGGTCCAAC TGGTGATCGG GAAAGAATCC 300 

CAGAGGATTG GGAACAGAAA GATTCGTCCC CATGCCTTGT CGAGGTTTGG TGCTGTAGCT 360 

CTTGTTCCCA AGAATATGGT GACCCACAAA ATGAAGCGCT GCGTGTAGTT TCTCTTTTAT 420 

ATAGAATGCC AGCCTTCCAC AGAGTATGTA AATAATGCCT AGTTTTGAAG TAATGATTAA 480 

CTGCATGTTC AGGATAATAA GGTTTAATGC CTTTATCCAA GGGCAAATAT TTGGTAAGGT 540 

TAGGATAGAA CCTAGCAGGC ATAATTAATT TTAATCTCCT TTTTTCATTA ACTGTAAGAG 600 

GGCCCACATA TTGTTGACAT CTATTAATAA TGTCTTCCTG TAAATGAATG TGAGGAAAGG 660 

AGGGCGGTTG CCACTCGGGA TTAAAGACAG GTACAGTAGA AGAATAAAGC CCAGTAAAGT 720 

TTCCCACCn ATGAGTCCAA GGGATACTAA CATTGAGATT CCCGAGATTG AGATCTTCTG 780 

CGACGCGGCG ATTGAGACCT TCGTCTGCGA GGCGAGGGAG TTCTTCTTCT AGGGGACCTG 840 

CCTCGTCGTC TAACAACAGT AGTTTCCGGA AGTGTTGATA AGATAGGGGC ATTTGGTGGT 900 

CTGTAAGCGG GAGGAGTGCC AATCCACACT CCAAAAGACA CCAAATACTC CAAAACAGTT 960 

TCTCTTCCAA AAGTAAGACA GGAAATGTGA AACCACAATA GTTGTCTGAT TTTTAGGCCC 1020 

ATATTAACAT TGACATAGCT GACTACTAAT TCCCTGGATG CTGGGTCTTC CAAATTACTT 1080 

CCCACCCAGG TGGCCAGATT CATCAACTCA CCCCAACACA GAATAGCTTG CCTGAGTGCT 1140 

GTATGGTGAG GTGAACAATG TTCCGGAGAC TCTAAGGCCT CCCGATACAG AGCAGAGGCG 1200 

GTGTCGAGGA GATCTCGAAT AGAAGGAAAG AAGTCAGAAG GCAAAAAAGA GAGTAACTCC 1260 

ACAGAAGCTC CAAATTCTTT ATACGGGTCA ATGTCCATGC CCCAAAGCCA CCCAAGGCAC 1320 

AGCTTGGAGG CTTGAACAGT AGGACATGAA CATGAGATGA TTAGGCAGAG GTGAAAAAGT 1380 

TGCATGGTGC TGGTGAACAG ACCAATTTAT GCCTACAGCC TCCAGACCTT TAACCTAATC 1440 

TCCTCCCCCA ACTCCTCCCA GTCTTTAAAC AAACAGTCTT TGAAGTATGC CTCAAGGTCG 1500 
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GTCGTTGACA TTGCTGAGAG TCCAAGAGTC CTCTTATGTA AGACCTTGGG CAAGACCTGG 1560 

TGGGCGTTCA CGGTGGTCTC CATGCGACGT GCAGAGGTGA GGCGAAGTGC ACACGGCTCG 1620 

GCAGATGAGA AGGCACAGAC GGGGAGACCG CGTAAAGAGA GGTGCGCCCC GTGGTCGGCC 1680 

GGAACGGCAG ATGAAGAAGG GGACGGTAGA GGCCCAAACG GCCCCGAGAC GGGTCGTCCG 1740 

CGGGATTCAG CGCCGACGGG ACGTAGACAA AGGACGTCCC GCGCAGGATC CAGTTGGCAG 1800 

CACACCCGAG CAGCCATGGG AAGGAGGTGT ATTTCCGAGA GAGGACAACA GAGTTGTCGG 1860 

TTCCGATAAG TTTCGCTCCA GACCGGCTGC GAGCAAAACA AGCTGCTAGG AGTTCCGCAG 1920 

TATGGATCGG CAGAGGAGCC ACAAAGGTTC CACGCATGCG GCGATGGCCA ATAGCCAAGC 1980 

CCCATCCAGT GGGGGTTGCG TCAGCAAACA CTTGGCAGAG ACCTGAACGT TGCCGGGCAA 2040 

CGGGGTAAAG GTGCAGATAT TGTTGACACA GAAAGGCCTT GTAAGTTGGC GAGAAAGTGA 2100 

AAGCCTGCTT ACATTGTATA CATGCATATA AAGGCATCAA TGCAGGATAG CCACATTGTG 2160 

TAAAAGGGGC AGCAAAGCCC AAAAGACCCA CAATTCTTTG ACATACTTTC CAATCAATAG 2220 

GTCTATTTAC AGGCAGTTTC CGAAAACATT GTTTGAGTTT TAATACAATA TGTTCCTGTG 2280 

GTAAAGTACC CCAACTTCCA ATTACATATC CCATGAAGTT AAGGGAGTAG CCCCAACGTT 2340 

TGGTTTTATT AGGGTTCAAA TGTATACCCA AAGACAAAAG AAAATTGGTA ATAGAGGTAA 2400 

AAAGGGACTC AAGATGTTGT ACAGACTTGG CCCCCAATAC CACATCATCC ATATAACTGA 2460 

AAGCCAAACA GTGGGGGAAA GCCCTGCGAA CCACTGAACA AATGGCACTA GTAAACTGAG 2520 

CCAGGAGAAA CGGACTGAGG CCCACTCCCA TAGGAATCTT GCGAAAGCCC AGGATGATGG 2580 

GATGGGAATA CAAGTGCAGT TTCCGTCCGA AGGTTTTGTA CAGCAACAAG AGGGAAACAT 2640 

AGAGGTTCCT TGAGCAGGAA TCGTGCAGGT CTTGCATGGT CCCGTGCTGG TAGTTGATGT 2700 

TCCTGGAAGT AGAGGACAAA CGGGCAACAT ACCTTGGTAG TCCAGAAGAA CCAACAAGAA 2760 

GATGAGGCAT AGCAGCAGGA TGAAGAGGAA TATGATAAAA CGCCGCAGAC ACATCCAGCG 2820 

ATAGCCAGGA CAAATTGGAG GACAAGAGGT TGGTGAGTGA TTGGAGGTTG GGGACTGCGA 2880 

ATTTTGGCCA GGACACGTGG GTGCTTCCCC TAGAAAATTG AGAGAAGTCC ACCACGAGTC 2940 

TAGACTCTGT GGTATTGTGA GGATTCTTGT CAACAAGAAA AACCCCGCCT GTAACACGAG 3000 

CAGGGGTCCT AGGAATCCTG ATGTTGTGCT CTCCATGTTC GGTGCAGGGT CCCCAGTCCT 3060 

CGAGAAGATT GACGATATGG GTGAGACAAT AGTCGGAACA GGGTTTACTG TTCCGGAACT 3120 

GGAGCCACCA GCAGGAAAAT ATAGGCCCCT CACTCTGGGA TCTAGCAGAG CTTGGTGGAA 3180 

TGTTGTGGAG TT 3109 



se?'j#-t: 2 

: 3 2 0 7 

e^ioi : vm 
m<D%. : mm 

Um<DWM. : Ge n om i c DNA 
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7>^-fe>X : Y e s 

: Hepatitis B virus 
«©fifi : »©JJF&$ -f ^Xtftaj»«f^T»tt©lff|feJi# (H 2 H B V) 

jfiiflt 

CCACTGCATG GCCTGAGGAT GACTGTCTCT TAGAGGTGGA GAGATGGGAG TAGGCTGTCT 60 

TCCTGACTGC CGATTGGTGG AGGCAGGAGG AGGCGTTGCT GGCACTGTTG TCAATATGCC 120 

CTGAGCCTGA GGGCTCCACC CCAAAAGACC GCCGTGTGGT GGGGTGAACC CTGGCCCGAA 180 

TGCTCCCGCT CCTACCTGAT TTGCCTCTGG CCAGTGATCC TTGTTGGGGT TGAAGTCCCA 240 

ATCTGGATTG TTTGAGTTGG CTCCGAACGC AGGGTCCAAC TGGTGATCGG GAAAGAATCC 300 

CAGAGGATTG GGAACCGAAA GATTCGTCCC CATGCCTTGT CGAGGTTTGG AAGACCAACC 360 

TCCCATGCTG TAGCTCTTGT TCCCAAGAAT ATGGTGACCC ACAAAATGAA GCGCTGCGTG 420 

TAGTTTCTCT TTTATATAGA ATGCCCGCCT TCCACAGAGT ATGTAAATAA TGCCTAGTTT 480 

TGAAGTAATG ATTAACTGCA TGTTCAGGAT AATATGGTTT AATGCCTTTG TCCAATGGCA 540 

AATATTTGGT AAGGTTAGGA TAGAACCTAG CAGGCATAAT TAATTTTAAT CTTCTTTTTT 600 

CATTAACTGT AAGAGGGCCC ACATATTGTT GACATCTATT AATAATGTCT TCCTGTAAAT 660 

GAATGTTAGG AAAGGAGGGA GTTTGCCACT CAGGATTAAA GACAGGTACA GTAGAAGAAT 720 

AAAGCCCAGT AAAGTTTCCC ACCTTATGAG TCCAAGGGAT ACTAACATTG AGATTCCCGA 780 

GATTGAGATC TTCTGCGACG CGGCGATTGA GACCTTCGTC TGCGAGGCGA GGGAGTTCTT 840 

CTTCTAGGGG ACCTGCCTCG TCGTCTAACA ACAGTAGTTT CCGGAAGTGT TGATAAGATA 900 

GGGGCATTTG GTGGTCTGTA AGCGGGAGGA GTGCGAATCC ACACTCCAAA AGATACCAAA 960 

TACTCCAAAA CAGTTTCTCT TCCAAAAGTA AGACAGGAAA TGTGAAACCA CAATAGTTGT 1020 

CGGATTTTTA GGCCCATATT AACATTGACA TAGCTGACTA CTAATTCCCT GGATGCTGGG 1080 

TCTTCCAAAT TACTTCCCAC CCAGGTGGCC AGATTCATCA ACTCACCCCA ACACAGAATA 1140 

GCTTGCCTGA GTGCTGTATG GTGAGGTGAA CAATGTTCCG GAGACTCTAA GGCCTCCCGA 1200 

TACAGAGCAG AGGCGGTGTC GAGGAGATCT CGAATAGAAG GAAAGAAGTC AGAAGGCAAA 1260 

AAAGAGAGTA ACTCCACAGA AGCTCCAAAT TCTTTATATG GGTCAATGTC CATGCCCCAA 1320 

AGCCACCCAA GGCACAGCTT GGAGGCTTGA ACAGTAGGAC ATGAACATGA GATGATTAGG 1380 

CAGAGGTGAA AAAGTTGCAT GGTGCTGGTG AACAGACCAA TTTATGCCTA CAGCCTCCAG 1440 

ACCTTTAACC TAATCTCCTC CCCCAACTCC TCCCAGTCCT TAAACAAACA GTCTTTGAAG 1500 

TATGCCTCAA GGTCGGTCGT TGACATTGCT GAGAGTCCAA GAGTCCTCTT ATGTAAGACC 1560 

TTGGGCAAGA CCTGGTGGGC GTTCACGGTG GTCTCCATGC GACGTGCAGA GGTGAGGCGA 1620 

AGTGCACACG GTACGGCAGA TGAGAAGGCA CAGACGGGGA GAGCGGGTAA AGAGAGGTGC 1680 

GCCCGGTGGT CGGCCGGAAC GGCAGATGAA GAAGGGGACG GTAGAGGCCC AAACGGCCCC 1740 

GAGACGGGTC GTCGGCGGGA TTCAGCGCCG ACGGGACGTA GACAAAGGAC GTCCCGCGCA 1800 

GGATCCAGTT GGCAGCACAC CCGAGCAGCC ATGGAAAGGA GGTGTATTTC CGAGAGAGGA 1860 

CAACAGAGTT GTCAGTCCCG ATAAGTTTTG CTCCAGACCG GCTGCGAGCA AAACACGCTG 1920 
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CTAGGAGTTC CGCAGTATGG ATCGGCAGAG GAGCCACAAA GGTTCCACGC ATGCGCCGAT 1980 

GGCCTATGGC CAAGCCCCAT CCAGTGGGGG TTGCGTCAGC AAACACTTGG CAGAGACCTG 2040 

AACGTTGCCG GGCAACGGGG TAAAGGTGCA GATATTGTTG ACACAGAAAG GCCTTGTAAG 2100 

TTGGCGAGAA AGTGAAAGCC TGCTTAGATT GTATACATGC ATATAAAGGC ATCAATGCAG 2160 

GATAGCCACA TTGTGTAAAA GGGGCAGCAA AGCCCAAAAG ACCCACAATT CTTTGACATA 2220 

CTTTCCAATC AATAGGTCTA TTTACAGGCA GTTTCCGAAA ACATTGTTTG AGTTTTAATA 2280 

CAATATGTTC CTGTGGTAAA GTACeCCAAC TTCCAATTAC ATATCCCATG AAGTTAAGGG 2340 

AGTAGCCCCA ACGTTTGGTT TTATTAGGGT TCAAATGTAT ACCCAAAGAC AAAAGAAAAT 2400 

TGGTAATAGA GGTAAAAAGG GACTCAAGAT GTTGTACAGA CTTGGCCCCC AATACCACAT 2460 

CATCCATATA ACTGAAAGCC AAACAGTGGG GGAAAGCCCT GCGAACCACT GAACAAATGG 2520 

CACTAGTAAA CTGAGCCAGG AGAAACGGAC TGAGGCCCAC TCCCATAGGA ATCTTGCGAA 2580 

AGCCCAGGAT GATGGGATGG GAATACAAGT GCAGTTTCCG TCCGAAGGTT TTGTACAGCA 2640 

ACAAGAGGGA AACATAGAGG TTCCTTGAGC AGGAATCGTG CAGGTCTTGC ATGGTCCCGT 2700 

GCTGGTAGTT GATGTTCCTG GAAGTAGAGG ACAAACGGGC AACATACCTT GGTAGTCCAG 2760 

AAGAACCAAC AAGAAGATGA GGCATAGCAG CAGGATGAAG AGGAATATGA TAAAACGCCG 2820 

CAGACACATC CAGCGATAGC CAGGACAAAT TGGAGGACAA GAGGTTGGTG AGTGATTGGA 2880 

GGTTGGGGAC TGCGAATTTT GGCCAGGACA CGTGGGTGCT TCCCCTAGAA AATTGAGAGA 2940 

AGTCCACCAC GAGTCTAGAC TCTGTGGTAT TGTGAGGATT CTTGTCAACA AGAAAAACCC 3000 

CGCCTGTAAC ACGAGCAGGG GTCCTAGGAA TCCTGATGTT GTGCTCTCCA TGTTCGGTGC 3060 

AGGGTCCCCA GTCCTCGAGA AGATTGACGA TATGGGTGAG GCAGTAGTCG GAACAGGGTT 3120 

TACTGTTCCG GAACTGGAGC CACCAGCAGG AAAATATAGG CCCCTCACTC TGGGATCTAG 3180 

CAGAGCTTGG TGGAATGTTG TGGAATT 9907 



iE?'J#^ : 3 

mmogiZ : 1 6 1 

h$vi?- -.mi® 

tifflXDUM : K 

'W^-trf--* iul : Y e s 

HsLW. : Hepa t i t i s B virus 

e^o^ : mm&vj Ji^mm&T*m&<DB&&% (e 8 8 hb v 
) m 

#fc£^i2-f : P e p t i d e 
: 1 3 8 4 . . 1 8 6 9 

ftm&feitzm : p 
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Met Val Leu Val Asn Arg Pro He Tyr Ala Tyr Ser Leu Gin Thr Phe 

1 5 10 .15 

Asn Leu He Ser Ser Pro Asn Ser Ser Gin Ser Leu Asn Lys Gin Ser 

20 25 30 

Leu Lys Tyr Ala Ser Arg Ser Val Val Asp He Ala Glu Ser Pro Arg 

35 40 45 

Val Leu Leu Cys Lys Thr Leu Gly Lys Thr Trp Trp Ala Phe Thr Val 

50 55 60 

Val Ser Met Arg Arg Ala Glu Val Arg Arg Ser Ala His Gly Ser Ala 
65 70 75 80 

Asp Glu Lys Ala Gin Thr Gly Arg Pro Arg Lys Glu Arg Cys Ala Pro 

85 90 95 

Trp Ser Ala Gly Thr Ala Asp Glu Glu Gly Asp Gly Arg Gly Pro Asn 

100 105 110 

Gly Pro Glu Thr Gly Arg Pro Arg Asp Ser Ala Pro Thr Gly Arg Arg 

115 120 125 

Gin Arg Thr Ser Arg Ala Gly Ser Ser Trp Gin His Thr Arg Ala Ala 

130 135 140 

Met Gly Arg Arg Cys He Ser Glu Arg Gly Gin Gin Ser Cys Arg Phe 
145 150 155 160 

Arg 
161 

mnm : 4 
mmo&z : 2 o 
mnom - &®. 
mo®. : -*n 

GACTGGGAGG AGTTGGGGGA 

Wtm^ : 5 
I2?iJ®g£ : 2 0 



WO 95/27788 



PCT/JP95/00700 



4 5 



E7U©«S : fl&©tt» £$DNA 

mm 

GGATTAAAGA CAGGTACAGT 20 



: 6 

K?iJ©5£ : 2 0 

m<D& : • 
h#n5>- : i 
E*J©83g : flfcOSIfc &J&DNA 

AGGCAGGTCC CCTAGAAGAA 20 

BR** : 7 
EJ>]©£3 : 2 0 
I2?|J©M : M 
«©» : ~M 
Mo*- : jgDUsK 

Be»as : ftfe©^fK £$dna 

GGGTTGAAGT CCCAATCTGG 20 

E7»J#-^ : 8 
Ifi^JcDS^ : 2 0 
@£?ij©13 : m 

mom : 

E?9©«8 : flb©«» MDNA 
Eftl 

GGCATTAAAC CTTATTATCC 20 



E?iJ#^ : 9 
E?"J©fi$ : 2 0 
&?|J©M : &® 

h#py- : Witt 
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4 

E?lJ©«g : MDNA 

mm 

TGGAGGACAA GAGGTTGGTG 

ie^j#-t : 1 0 

E?iJ©fi£ : 2 0 

mnom •. &® 
m®m : -*« 

: BUM* 

E?"J©«ig : flfe©&® £j&DNA 

CCATATCGTC AATCTCCTCG 

E?iJ#^t : 1 1 
K?iJ©g£ : 2 0 

: mm 
mm : -** 

h#ns;-:|iM|tt 

I^IJ©«ffl : flfe©«E» MDNA 
EM 

AAGACCCACA ATTCTTTGAC 

E7>J#t : 1 2 
ie?ij©fi£ : 2 0 
: MS? 

«©» : -*« 

h#Di?- : mm® 

mmonm-.mm &j&dna 
mm 

ATGTGGTATT GGGGGCCAAG 

m&m^ : 1 3 

PB^IJ©M$ : 2 0 
EJ»J©£ : Wffl. 
: 

M?n>>- : &MWt 
ra©SS:flfe©M £j&DNA 
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mm 

GGTCGTCCGC GGGATTCAGC 

mm^ : 1 4 
mm<DMz : 2 0 

mow -*m 

E5lJ©Sa : flb©«F» 
CCATACTGCG GAACTCCTAG 
§2?lJ#-t : 1 5 

mmoSiZ : 2 o 
ie?ij©M : 

ATTAGGCAGA GGTGAAAAAG 

le^iJS-f : 1 6 
iBJiJ©ft£ : 2 0 

Be»s : mt 
mow : -** 

Eyij©wa : &©«» ^DNA 

GGAGATTAGG TTAAAGGTCT 

: 1 7. 
E?iJ©g£ : 2 0 

mnom : 
: -*m 

@e?"J©S^:ftfe©W ^fiJDNA 
Eft 
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AGACAGGTAC AGTAGAAGAA 20 
K?iJ#-t : 1 8 

mmmts ■. 2 0 
wmom : mm 
mom : -*« 

E?lJ©aiS : flfeOSEK MDNA 

AGAACTCCCT CGCCTCGCAG 20 

S£?iJ#-t : 1 9 
B£?iJ®fi$ : 2 0 

le^ijcDM : m 

: 

AGGGTCCAAC TGGTGATCGG 20 

lejlJS-f- : 2 0 
E?iJ©ft£ : 2 0 

: -*H 

ATATAAGAGA GAAACTACAC 20 

se?ij#^ : 2 1 

E^lJOfi^ : 2 0 

mmam ■. m 



mm 

AAACCCCGCC TGTAACACGA 20 
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W.M&% : 2 2 
EJ>J©££ : 2 0 



MdS>- : j 
E*J0«B:flfe©«ifc -nfifeDNA 

CTCCTCGAGG ACTGGGGACC 20 

: 2 3 
@B?iJ©fi£ : 2 0 
ffi^iJCDM : &® 
Moifc : -*3S 

E*I©M : flfe©«» £j&DNA 

wm 

ACATACTTTC CAATCAATAG 20 

WSm^ : 2 4 
E7!l©g$ : 2 0 
WM<DW : ftft 
8©» : -*« 

CTGTACAACA TCTTGAGTCC 20 

EJ>]#t : 2 5 
l£?ij©g£ : 2 0 
1£?|J©M : 
8©» : -*« 

Eyj©'m : -nJjfcDN A 

BB5»J 

CCGACGGGAC GTAGACAAAG 20 
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ii 
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@E?iJ#-f : 2 6 
lE?lJ®gS : 2 0 



TTTTGCTCGC AGCCGGTCTG 20 

IE?iJ#-$f : 2 7 
12?iJ©fi£ : 2 0 
I2?|J©SJ : 
m<D& : 

EyiJ©ffiS : flfeOSK £$DNA 

ATTAGGCAGA GGTGAAAAAG 20 

E?iJ#^ : 2 8 
fB^J©^$ : 2 0 

TTGCCTTCTG ACTTCTTTCC 20 

EJIHW : 2 9 

: 2 0 
le^iJCM : $® 
«©» : -MM. 

en©8a:flb©*K d^DNA 

TTTAATCCTG AATGGCAAAC 20 
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EWt : 3 0 
i2?i]©ft£ : 2 0 
K?iJ©M : 

mam : 

CTCAAACAAT CCACATTGGG 

K?iJ#^ : 3 1 
B&IO&Z : 2 0 

mm. -*« 

E?lJ©«S : flb©«» ^DNA 
E*l 

TGTGTCTGCG GCGTTTTATC 

W&m^- : 3 2 
IE?iJ©g3 : 2 0 

: -#g| 
h#D?- : MR 
ETUOffiS : flfe©;R» &/&DNA 
E8I 

CTATTGATTG GAAAGTATGT 

l£?'JS^ : 3 3 
le^iJO^^ : 2 0 
EB)©I! : 
8©» : 

CTGCCGTTCC GGCCGACCAC 
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E7!l#5 : 3 4 
12?|J©5$ : 3 1 9 2 

mm : pi 

EPOSES: Genomi c DNA 

:Hepatitis B virus 

fi^OS2l : ^©JFP^^d'yl/^^Hi^Kf^T'l^ttomtt (E 8 8 HBV 

) m 
mm 

AACTCCACAA CATTCCACCA AGCTCTGCTA GATCCCAGAG TGAGGGGCCT ATATTTTCCT 60 

GCTGGTGGCT CCAGTTCCGG AACAGTAAAC CCTGTTCCGA CTATTGTCTC ACCCATATCG 120 

TCAATCTTCT CGAGGACTGG GGACCCTGCA CCGAACATGG AGAGCACAAC ATCAGGATTC 180 

CTAGGACCCC TGCTCGTGTT ACAGGCGGGG TTTTTCTTGT TGACAAGAAT CCTCACAATA 240 

CCACAGAGTC TAGACTCGTG GTGGACTTCT CTCAATTTTC TAGGGGAAGC ACCCACGTGT 300 

CCTGGCCAAA ATTCGCAGTC CCCAACCTCC AATCACTCAC CAACCTCTTG TCCTCCAATT 360 

TGTCCTGGCT ATCGCTGGAT GTGTCTGCGG CGTTTTATCA TATTCCTCTT CATCCTGCTG 420 

CTATGCCTCA TCTTCTTGTT GGTTCTTCTG GACTACCAAG GTATGTTGCC CGTTTGTCCT 480 

CTACTTCCAG GAACATCAAC TACCAGCACG GGACCATGCA AGACCTGCAC GATTCCTGCT 540 

CAAGGAACCT CTATGTTTCC CTCTTGTTGC TGTACAAAAC CTTCGGACGG AAACTGCACT 600 

TGTATTCCCA TCCCATCATC CTGGGCTTTC GCAAGATTCC TATGGGAGTG GGCCTCAGTC 660 

CGTTTCTCCT GGCTCAGTTT ACTAGTGCCA TTTGTTCAGT GGTTCGCAGG GCTTTCCCCC 720 

ACTGTTTGGC TTTCAGTTAT ATGGATGATG TGGTATTGGG GGCCAAGTCT GTACAACATC 780 

TTGAGTCCCT TTTTACCTCT ATTACCAATT TTCTTTTGTC TTTGGGTATA CATTTGAACC 840 

CTAATAAAAC CAAACGTTGG GGCTACTCCC TTAACTTCAT GGGATATGTA ATTGGAAGTT 900 

GGGGTACTTT ACCACAGGAA CATATTGTAT TAAAACTCAA ACAATGTTTT CGGAAACTGC 960 

CTGTAAATAG ACCTATTGAT TGGAAAGTAT GTCAAAGAAT TGTGGGTCTT TTGGGCTTTG 1020 

CTGCCCCTTT TACACAATGT GGCTATCCTG CATTGATGCC TTTATATGCA TGTATACAAT 1080 

CTAAGCAGGC TTTCACTTTC TCGCCAACTT ACAAGGCCTT TCTGTGTCAA CAATATCTGC 1140 

ACCTTTACCC CGTTGCCCGG CAACGTTCAG GTCTCTGCCA AGTGTTTGCT GACGCAACCC 1200 

CCACTGGATG GGGCTTGGCT ATTGGCCATC GCCGCATGCG TGGAACCTTT GTGGCTCCTC 1260 

TGCCGATCCA TACTGCGGAA CTCCTAGCAG CTTGTTTTGC TCGCAGCCGG TCTGGAGCGA 1320 

AACTTATCGG AACCGACAAC TCTGTTGTCC TCTCTCGGAA ATACACCTCC TTCCCATGGC 1380 

TGCTCGGGTG TGCTGCCAAC TGGATCCTGC GCGGGACGTC CTTTGTCTAC GTCCCGTCGG 1440 

CGCTGAATCC CGCGGACGAC CCGTCTCGGG GCCGTTTGGG CCTCTACCGT CCCCTTCTTC 1500 

ATCTGCCGTT CCGGCCGACC ACGGGGCGCA CCTCTCTTTA CGCGGTCTCC CCGTCTGTGC 1560 

CTTCTCATCT GCCGAGCCGT GTGCACTTCG CCTCACCTCT GCACGTCGCA TGGAGACCAC 1620 
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CGTGAACGCC CACCAGGTCT TGCCCAAGGT CTTACATAAG AGGACTCTTG GACTCTCAGC 1680 

AATGTCAACG ACCGACCTTG AGGCATACTT CAAAGACTGT TTGTTTAAAG ACTGGGAGGA 1740 

GTTGGGGGAG GAGATTAGGT TAAAGGTCTG GAGGCTGTAG GCATAAATTG GTCTGTTCAC 1800 

CAGCACCATG CAACTTTTTC ACCTCTGCCT AATCATCTCA TGTTCATGTC CTACTGTTCA 1860 

AGCCTCCAAG CTGTGCCTTG GGTGGCTTTG GGGCATGGAC ATTGACCCGT ATAAAGAATT 1920 

TGGAGCTTCT GTGGAGTTAC TCTCTTTTTT GCCTTCTGAC TTCTTTCCTT CTATTCGAGA 1980 

TCTCCTCGAC ACCGCCTCTG CTCTGTATCG GGAGGCCTTA GAGTCTCCGG AACATTGTTC 2040 

ACCTCACCAT ACAGCACTCA GGCAAGCTAT TCTGTGTTGG GGTGAGTTGA TGAATCTGGC 2100 

CACCTGGGTG GGAAGTAATT TGGAAGACCC AGCATCCAGG GAATTAGTAG TCAGCTATGT 2160 

CAATGTTAAT ATGGGCCTAA AAATCAGACA ACTATTGTGG TTTCACATTT CCTGTCTTAC 2220 

TTTTGGAAGA GAAACTGTTT TGGAGTATTT GGTGTCTTTT GGAGTGTGGA TTGGCACTCC 2280 

TCCCGCTTAC AGACCACCAA ATGCCCCTAT CTTATCAACA CTTCCGGAAA CTACTGTTGT 2340 

TAGACGACGA GGCAGGTCCC CTAGAAGAAG AACTCCCTCG CCTCGCAGAC GAAGGTCTCA 2400 

ATCGCCGCGT CGCAGAAGAT CTCAATCTCG GGAATCTCAA TGTTAGTATC CCTTGGACTC 2460 

ATAAGGTGGG AAACTTTACT GGGCTTTATT CTTCTACTGT ACCTGTCTTT AATCCCGAGT 2520 

GGCAACCGCC CTCCTTTCCT CACATTCATT TACAGGAAGA CATTATTAAT AGATGTCAAC 2580 

AATATGTGGG CCCTCTTACA GTTAATGAAA AAAGGAGATT AAAATTAATT ATGCCTGCTA 2640 

GGTTCTATCC TAACCTTACC AAATATTTGC CCTTGGATAA AGGCATTAAA CCTTATTATC 2700 

CTGAACATGC AGTTAATCAT TACTTCAAAA CTAGGCATTA TTTACATACT CTGTGGAAGG 2760 

CTGGCATTCT ATATAAAAGA GAAACTACAC GCAGCGCTTC ATTTTGTGGG TCACCATATT 2820 

CTTGGGAACA AGAGCTACAG CACCAAACCT CGACAAGGCA TGGGGACGAA TCTTTCTGTT 2880 

CCCAATCCTC TGGGATTCTT TCCCGATCAC CAGTTGGACC CTGCGTTCGG AGCCAACTCA 2940 

AACAATCCAG ATTGGGACTT CAACCCCAAC AAGGATCACT GGCCAGAGGC AAATCAGGTA 3000 

GGAGCGGGAG CATTCGGGCC AGGGTTCACC CCACCACACG GCGGTCTTTT GGGGTGGAGC 3060 

CCTCAGGCTC AGGGCATATT GACAACAGTG CCAGCAGCGC CTCCTCCTGC CTCCACCAAT 3120 

CGGCAGTCAG GAAGACAGCC TACTCCCATC TCTCCACCTC TAAGAGACAG TCATCCTCAG 3180 

GCCATGCAGT GG 3192 

ffi?lj#-5f: 3 5 

: 2 0 ■ 

mnom .• %m 
mom : 

mi](Dmm : ffeOW MDNA 

mm 

ATGGTGCTGG TGAACAGACC 20 
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SE?>J#-f : 3 6 

Be?ijofi£ : 2 o 
m<D& : -#gi 

TCGGAACCGA CAACTCTGTT 20 



mm^ : 3 7 

Se?ijOS$ : 3 2 

sejijos : MS? 

: -3 

WMomifaOfflk MDNA 

mm 

TAGTACAAGC TTTTATCGGA ACCGACAACT CT 32 



EW#5 : 3 8 
E?|J®M£ : 3 2 

mmvm : mwt 
mm 

TAGTACGCAT GCATGGTGCT GGTGAACAGA CC 32 



EJ|J#^ : 3 9 
@e?iJ©ft$ : 3 2 

E?iJ©S^ : ^7* K 
Efll 

Val Ser Met Arg Arg Ala Glu Val Arg Arg Ser Ala His Gly Ser Ala 

1 5 10 15 

Asp Glu Lys Ala Gin Thr Gly Arg Pro Arg Lys Glu Arg Cys Ala Pro 
20 25 30 
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82?iJ#-f : 4 0 
K?iJ®fi£ : 2 3 

Gly Pro Glu Thr Gly Arg Pro Arg Asp Ser Ala Pro Thr Gly Arg Arg 

15 10 15 

Gin Arg Thr Ser Arg Ala Gly 
20 

lE?iJ#-f : 4 1 
Sfi?"J05$ : 1 4 

eh 

Ser Met Arg Arg Ala Glu Val Arg Arg Ser Ala His Gly Ser 
1 5 10 

iE»-f : 4 2 
E*J©£3 : 2 4 

se^joto : ^zr* k 

Pro Arg Lys Glu Arg Cys Ala Pro Trp Ser Ala Gly Thr Ala Asp Glu 

15 10 15 

Glu Gly Asp Gly Arg Gly Pro Asn 
20 
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